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31 34| [35 Question #: 1 
- - - ID: 58675 THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 
= m es — 
far) a ] as] [a4 ] Las] Tog TB is a 60-year-old, 59 kg male that is critically ill with pneumonia and has been hospitalized. TB is 
ua w& eec currently receiving a 200 mg IV bolus of piperacillin-tazobactam every 6 hours. 
a Given: 
= Vis Ves = 60 L 
D | ty2=8h 
56 
= What is the elimination rate constant? 
Finish review 


Select one: 
0.087 hi! v 
0.085 h1% 
0.116 hte 
03112h x 


TOPIC: Pharmacokinetic calculations 


LEARNING OBJECTIVE: 
To learn the calculation of elimination rate constant for first-order kinetic. 


BACKGROUND: 
In(2) 


The elimination rate constant for first-order kinetic can be calculated by the following equation: ke — ^7 
m 


Where: 
* typ is the half-life 


* ka is the elimination rate constant 


SOLUTION: 
Step 1: Determine the elimination rate constant by using the half-life. 
In(2) 
in(2) 
ket = 0.087 h^ 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 0.087 h'* 

RATIONALE: 

Correct Answer: 


* 0.087 h“! - The calculated elimination rate constant is 0.087 h. 


Incorrect Answers: 
* 0.085 h`! - The calculated elimination rate constant is not 0.085 h”. 
e 0.116 h“! - The calculated elimination rate constant is not 0.116 h. 


* 0.112 hr - The calculated elimination rate constant is not 0.112 h7. 


TAKEAWAY/KEY POINTS: 


ka = 22) equation can be used to calculate the elimination rate constant from half-life. 
m 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition) Philadelphia: Wolters 
Kluwer. 


The correct answer is: 0.087 ht 


Question #: 2 


1D: 58676 Estimate clearance. 


Not answered 


Flag question Select one: 
eee ENSE 
5.20 L/h v 
6.72 Whe 
6.93 L/h X 


TOPIC: Pharmacokinetic calculations 


LEARNING OBJECTIVE: 
To learn the calculation of clearance. 


BACKGROUND: 
The clearance can be calculated by the following equation: 


Cl= Va X ka 
Where: 


* Va is the volume of distribution 
* Clis the clearance 


* ka is the elimination rate constant 


SOLUTION: 

Step 1: Use the elimination rate constant and volume of distribution to find clearance. 
Cl= Va x ka 

Cl= 60 L x 0.086643398 h 

Cl=5.20L/h 


Always check your units to ensure they cancel out and you are left with the desired units. 


RATIONALE: 
Correct Answer: 


* 5.20 L/h - The calculated clearance is 5.20 L/h. 


Incorrect Answers: 
* 5.10 L/h - The calculated clearance is not 5.10 L/h. 
* 6.72 L/h - The calculated clearance is not 6.72 L/h. 
* 6.93 L/h - The calculated clearance is not 6.93 L/h. 


TAKEAWAY/KEY POINTS: 
Cl = Va x ka the equation can be used to calculate the clearance. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 5.20 L/h 


Question & 3 


1D: 58677 Given a C(max)ssof 8 mg/L, is a loading dose required? And if so what is it? 


Notanswered 


T Doais Select one: 

mpm LITE 
385 mg X 
480 mov 
392 mg X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of loading dose. 


BACKGROUND: 


An immediate response is needed. Since TB is critically ill (a time-sensitive matter), a loading dose would be 
required to get to a steady state immediately. Without a loading dose, it will take 5 t42, which is about 40 h, 
to get to a steady state. 


SOLUTION: The loading dose can be calculated using the following equation: 
LD = C(maz),, - V 
Where: 


* LD is the loading dose 
* V is the volume of distribution 


* Cmaz),s is the steady-state concentration 


Step 1: Use the volume of distribution and the given C(max)ss to determine a proper loading dose. 
LD =C(maz)ss -V 

LD —8mg/L x 60L 

LD = 480mg 

Always check your units to ensure they cancel out and you are left with the desired units. 


Answer: 480 mg 
RATIONALE: 


Correct Answer: 


* 480 mg - The calculated loading dose is 480 mg. 


Incorrect Answers: 
* 478 mg - The calculated loading dose is not 478 mg. 
© 385 mg - The calculated loading dose is not 385 mg. 
+ 392 mg - The calculated loading dose is not 392 mg. 


TAKEAWAY/KEY POINTS: 


LD=C(max)_{ss} \cdot V equation can be used to calculate the loading dose from the volume of distribution 
and steady-state concentration. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 480 mg 


Question #: 4 
uns Saree THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 
Notanewered 
MILI An IV bolus of 1000 mg cefotaxime is administered every 8 hours. 
[erem pu 
* Initial concentration - 24 mg/L 


* crcl = 113 mL/1 


Calculate the Cmaxss- 


Select one: 
3195 mg/L% 
32.97 mg/L¥ 
3307 mg/L % 
3289 mg/L X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of Cma at steady-state. 


BACKGROUND: 
The following equation can calculate the Cmax at steady-state: 
(OF = 22, 
Tees Va le’ 
Where: 


* Chazss is the maximum plasma concentration at steady-state 
* Vais the volume of distribution 

* ka is the elimination rate constant 

* T is the time interval between doses 


+ Fis bioavailability = 1 (for IV dosing) 


SOLUTION: 

Step 1: Determine the volume of distribution. 
— Dose 

Va= =G, 
— 1000 mg 

Va = 24 mg/L 

Va = 41.67 L 

Step 2: Determine the rate of elimination constant. 
ee 

ka = % 
_ 878 L/h 

ka = prr 

ka = 0.1627 h 3 


Step 3: Identify Cmax at steady state. 


oe cue aa 


Cmar. = 32.97 mg/L 


RATIONALE: 
Correct Answer: 


* 32.97 mg/L - The calculated Cmass is 32.97 mg/L. 


Incorrect Answers: 
© 31.95 mg/L - The calculated Cmaxss is not 31.95 mg/L. 
© 33.07 mg/L- The calculated Cmaxss is not 33.07 mg/L. 
© 32.89 mg/L - The calculated Cmnayss is not 32.89 mg/L. 


TAKEAWAY/KEY POINTS: 


The following equation can calculate the Cmax at steady-state: Cmar, = Doe, 


Vi 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 32.97 mg/L 


Question & 5 


1: 58710 Calculate the Cmin at a steady-state level. 


Notanswered 


Select one: 
8.971 mg/Lv 
8.953 mg/L® 
6.187 mg/L X 
6498 mg/L X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of Cmin at the steady-state level. 


BACKGROUND: 
The following equation can calculate the Cmin at a steady-state level: Cminss = Doser S 
Where: 


© Cminss is the minimum concentration at a steady-state level 
* Fis bioavailability = 1 (for IV administration) 

© Vi is volume of distribution 

* ka is elimination rate constant 


e T is time interval between doses 


SOLUTION: 
Step 1: Determine the volume of distribution. 
Vj = Dose 
A= Th 
_ 100mg 
Va = 24mgjL 
V =41.67L 


Step 2: Calculate the rate of elimination constant. 


ml 
ka a 

_ STSL/A 
ka = sr 
k= 0.1627 h^! 


Step 3: Determine the minimum concentration. 


Corin = Doek . etn 
ps Va | ewe 
1000 mgl sacrata. 


Cminss = -67L "etm tan 


Cpinss = 8.971mg/L 
Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 8.971 mg/L 


RATIONALE: 
Correct Answer: 

* 8.971 mg/L- The calculated Cminss is 8.971 mg/L. 
Incorrect Answers: 

* 8.953 mg/L - The calculated Cminss is not 8.953 mg/L. 


* 6.187 mg/L- The calculated Cminss is not 6.187 mg/L. 
* 6.498 mg/L - The calculated Cminss is not 6.498 mg/L. 


TAKEAWAY/KEY POINTS: 
DoseF | ea 
Va Tar 


The following equation can calculate the Cmin at steady-state: Cminss = 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 8.971 mg/L 


Question #: 6 


cione THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


Not answered 


Veg JY is a 75-year-old, 59 kg male who is currently being treated with 375 mg of metronidazole via 


Send Feedback intravenous. 


Given: 


Assume metronidazole completely renally cleared 
fu = 0.75 
AUC = 72.16 mg*hr/L 
AUMC = 617.98 mg*h?/L 
Cardiac output = 85 mL/min/kg total weight 
Quiver = 25% of cardiac output 
Kidney = 20% of cardiac output 
Hematocrit = 0.45 


Calculate Epenal. 


Select one: 
0.017 X 
0.157 v^ 
0.863 X 
0.885 X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 


To learn the calculation of renal extraction ratio. 


BACKGROUND: 
The extraction ratio can be calculated by the following equation: 


E = fracCl ronal? Renat 

Where: 
* Eis the extraction ratio 
e Clis the renal clearance 
* Q is the renal blood flow 

SOLUTION: 


Step 1: Calculate renal clearance. 
Cl ena) = fracDoseAUC 


Clpengy = frac375.mg72.16, mgtimesh/L 
Clrengi = 5-197. L/h 


Step 2: Calculate renal blood flow using cardiac output. 
Qrenal = 0-20timesCOtimes(1 — hematocrit) 


Ogg; = 020times(85. fracmLmintimeskg, total, body. weighttimesS9kg)times(1 — 0.45) 

Oggi = 551.65, mL/min 

Ogg; = 33.099. L/h 

Step 3: Determine the renal extraction ratio with renal clearance and blood flow. 

inc SracCl renal Renat 

E = fracS.197, L/33.099, L/h 

E=0.157 

Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 0.157 


RATIONALE: 
Correct Answer: 


* 0.157 - The calculated Eg, is 0.157. 


Incorrect Answers: 


* 0.017 - The calculated Epona) is not 0.017. 


* U.603 - Ine CalCUlatea £j I5 NOT U.805. 


* 0.885 - The calculated Ez,,,,) is not 0.885. 


TAKEAWAY/KEY POINTS: 
The following equation can be used for the calculation of the renal extraction ratio: 


E = fracCl gos Renat 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 0.157 


Question & 7 


1: 38717 How long does metronidazole stay in the body? 


Notanswered 


Select one: 
0.120h X 
8.571 h% 
0.117 h% 
8.564 hw 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of mean residence time 


BACKGROUND: 
The mean residence time can be calculated by the following equation: 
\(MRT = \frac{AUMCHAUC) V) 


SOLUTION: 
Step 1: Calculate mean residence time. 


\( MRT = Mrac(AUMCIAUC) V) 

X MRT = Mract617.98 V \text{mg*h}2 \times \text{L}}#{72.16 V \text{mg"h} Nimes \text{L}} V 

\( MRT = 8.564 \:h V) 

Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: 8.564 h 


RATIONALE: 


Correct Answer: 


* 8.564 h - The calculated mean residence time is 8.564 h. 


Incorrect Answers: 
* 0.120 h - The calculated mean residence time is not 0.120 h. 
* 8.571 h - The calculated mean residence time is not 8.571 h. 


* 0.117 h - The calculated mean residence time is not 0.117 h. 


TAKEAWAY/KEY POINTS: 
The following equation can be used to calculate mean residence time: V MRT = VraciAUMC)AUQ \) 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical Calculations, 15th edition, Philadelphia: Wolters 
Kluwer. 


The correct answer is: 8.564 h 


Question #: 8 
mser What renal process(es) is/are occurring? 
Notanswered 
Select one: 
Flag question 


(Sena Feecback Filtration and Reabsorption ¥ 


Question & 9 


ID: 58686 
Notanswered 


Fag 


Filtration € 
Secretion X 


Reabsorption X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the principles of renal clearance. 


BACKGROUND: 


The underline mechanism of renal clearance can be determined from maximum GFR and renal clearance. 


SOLUTION: 


Step 1: Calculate maximum GFR: 

\(Max\;GFR = fu Nimes 120\; mL/min Y) 

X MaxyGFR = 0.75 \times 120\; mL/min \) 

\(Max\GFR = 90\; mL/min V) 

\(Max\GFR = 54V L/h V) 

Step 2: Determine the renal clearance. 

X CL Renal) = \frac{ Dose }{ AUC } V 

XC CI. (Renal) = \frac{ 375\; mg H 72.16\; mg \cdot h/L} \) 
X CL fRenal] = 5.197\; L/h Y 

X CL fRenal) < Max\;GFR V 

Therefore, filtration and reabsorption are both occurring. 


RATIONALE: 


Correct Answer: 


ation and Reabsorption - Renal clearance is less than the maximum renal filtration rate, which 


fates that th filtrati in and reabsarntion are taking place. 
tration and Reabsorption - Renal clearance is less than the maximum renal filtration rate, which 


indicates that both filtration and reabsorption are taking place. 


Incorrect Answers: 


Filtration - Renal clearance is less than the maximum renal filtration rate, which indicates that both 
filtration and reabsorption are taking place. 


Secretion - Renal clearance is less than the maximum renal filtration rate, which indicates that both 
filtration and reabsorption are taking place. 


Reabsorption - Renal clearance is less than the maximum renal filtration rate, which indicates that 
both filtration and reabsorption are taking place. 


TAKEAWAY/KEY POINTS: 


Filtration and reabsorption are both occurring since renal clearance is less than the maximum renal filtration 
rate. 


REFERENCE: 


[ui Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Maueipiia, VOLES NUWET 


The correct answer is: Filtration and Reabsorption 


THE NEXT 5 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


A drug is primarily eliminated renally (Fe=0.9) and partially through the liver (Fm=0.1). DP is a 35- 
year-old, 68 kg male and is currently being administered 300 mg of this drug via IV. 
Given: 


* ke=0.183 hr! 

* Cardiac output = 85 mL/min/kg total weight 
* Quiver = 25% of cardiac output 

© Qkidney = 20% of cardiac output 

* Hematocrit = 0.45 


What infusion rate is required to maintain Css of 20 mg/L? 


Select one: 


308.8 mg/h 
343.1 mg/h¥ 
34.31 mg/h X 
1037 mg/h X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of infusion rate for steady-state level. 


BACKGROUND: 
2 


The following equation can calculate the infusion rate: Css = zy 
pel 


Where: 
* Cys is the plasma concentration at the steady state level 
* Rois the infusion rate 


* Clisthe clearance 


RATIONALE: 
Correct Answer: 


+ 343.1 mg/h - The calculated infusion rate is 343.1 mg/h. 


Incorrect Answers: 
* 305.8 mg/h - The calculated infusion rate is not 305.8 mg/h. 
* 34.31 mg/h - The calculated infusion rate is not 34.31 mg/h. 
+ 10.37 mg/h - The calculated infusion rate is not 10.37 mg/h. 


TAKEAWAY/KEY POINTS: 
The infusion rate for the steady-state level can be calculated by the following equation: Ro = Css x Clrotat 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2021). Stoklosa and Ansel's Pharmaceutical Calculations, 16th Edition, 
Philadelphia: Wolters Kluwer. 


The correct answer is: 343.1 mg/h 


Question & 10 


1D: 38687 Calculate the appropriate loading dose to achieve a steady state of 20 mg/L 
Notanswered 
Fag question Select one: 
{Sena escoar 1875 mg¥ 
1873 mg X 
1859 mg X 
1857 mg X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of loading dose. 


BACKGROUND: 
The following equation can calculate the loading dose: LD = C. x Ves 
Where: 


* Cys is the plasma concentration at steady state 


© V,, is the volume of distribution at steady state 


SOLUTION: 
Step 1: Use the given dose and initial concentration to determine the volume of distribution at steady state. 


Dos: 
Vis tan 


